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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a BSRO (barium-containing strontium ruthenate) 
electrode favorable for a lower electrode layer of PZT (lead zirconate titanate) thin film, a 
method of manufacturing the same, a piezoelectric element equipped with the same, an ink jet 
recording head equipped with the piezoelectric element, and a thin film capacitor. 
SOLUTION: The barium-containing strontium ruthenate electrode is provided, which is formed 
of barium-containing strontium ruthenate that is represented by a composition formula, 
BaxSr1-xRu03 (wherein, 0<x<0.3), and has a perovskite crystal structure. 
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t , t£ si tu£ <^ ij* ee ^ ^ ^ r 5 & ^ ^ 

# S J: 3 I- « $ ft 7t EE « ft: Iff i: , Sr«x.fc>TV^^3iiy h at 15 A — 3/ K t£ fc> ^ T , 0E 40 

i± tt * m & , i*9 6Et^iii»if Tfe^^ ^^la^t^^y^ ^ h *e ib a 
[0001] 

[ X JS 1- 5 ft ffl » if ] 

*38Wli, 3ilt*^H«^ EE «* Ht*?»ftiLtfflt>E)h5PZT ( 

^ * > S£ ^ 3 > It ffi ) ^ P L Z T ( 9 > 9 > ^ m ^ 9 v B£ ^ ^ ^ > » ft ) «f co P z T ^ 
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si * '< is * iz. m -r 5 t> <d -e $> ^ o 

[0014] 

(9) * % W tt 3 6 ic , '>4<it, l^ff^^^-^ 

E * ^ y K K: *5 T , I* ffi * <* * ^ # , M 15 ( 6 ) E*©Ei#:*f-e*)5 : t SrWUt 
tH^^v^x; h 12 ft — * K \£ m -t 3 h <D X fc 5 o 
[0015] 

* ft W (DMmt:J& f&1- Z> B S ROI:*5^t, 8S IN L fc B a ^ S R O *g S * "C S r # £ » 5 
ttlldfcV^TS r t M&L , S r B a © ^ t V *I © 1 ^ |: J; 9, TtOSROgfaft^ 

*IP^(:^lt5B SROOB a ^g^»$x|j:, SROlCB a^BSt, o B a R u O 

3 og H B 0^^^L^^»Effl^M4L<. ■ m <o m m m a , («*si:«#t5^ N Ba 

<D JfjL + ft * x ifi 0 < x < 0 . 3TfcS^H^fc!J , »S l< liO. 05<x<0. 40 
2 5 -C fe 5 o 
[0016] 

**Bl:*Jlt5BSRO©8i*fttt, 11$ tit B S R O^ + ^^g 0 0 0 ftt5 I , *5 

il/BSROig^-CS r^fi4()5t^ Md *t L T\ ftjD LfcB a r £ B » i" 5 ^ £ 

[0017] 

« ( - jR ft tc « , 1$ « ^ « tt tfi[ ) £ » & , «Lf:|, ft J* "T 5 El ffi R JS 

C S D ffi (Chemical Solution D e p -o s i t i o n ; ft^Sfiffi, 

4 fc fi V )V Jjf jl< jfe ) N M O C V D j£ ( M e t a I Organic Chemical 50 
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Vapor Depos i t ion ; tiilMffit^ctt) , $> 3 ^ fit * s< y $ ]) V # 
[0018] 

*»WICj3»+5BSRO*«3ft-r«fc«>©JI|(»Ht, & S ft tt * # » « T # T V* *L tf , {C 
B ffi E JS «fc l£ *5 1^ T «U I»i Ltli, BSROS:*St54I^»ft», ^ » 1ft ft if * 

iia«»t5:i]jst$5 0 io 

[0019] 

EAT, *«0^^Sfit5fc^Oiito^T, Jf , BSRO««*3«tWBSRO^e>«5 

o 

[0 0 2 0 ] 

* 38 91 t£ *3 1^ T C S DffiSrffl^TB S ROli^ff^fSliifti^^SgJft^WC 
LT, *(^»*BSrRWi-5 36S, B S RO||oM^S(iMOC VDS, * ;y * y y ^ 
& , «l#«feSrjBffli-Swi:^-e# % J; ot t c s DSi pzt^ 

'(f ^y»v^;i/3 v » » X ) j»Bt(DT»««JB*fctt±SB««JIi: IT^IftB S R ofll 

[ 0 0 2 1 ] 

m m & ^ x , i lisst'fcSo 

« i itii, 5/ y 3 > (Si) ? > ? ^v- y (w) ft if ^ & ft 6 ^ >g {£ m U & » 4 
L< ffl 6 ft 5 ^ , i/yvn^r^T/V; v'y^ftfcro^TSy^^ofc^SrJB^Tfc 

[ 0 0 2 2 ] 

& ^ T {3 , 5 - 5 0 0 nmig^Jf^5:tt§CSDftiaOSiJllf;BSROt\ fl 30 
ISB a x S r L _ x RuOg B a ©Bf ^$xi5\ 0< x < 0 . 3 t 

*> 9 , ftft«3fi^^n^^^7>f HiSSrf t«BS ROd»6«rt*ft5. 
**«l:Slt5BSROtt, ±»Lt«t CSDj£l:j;?)8ilt5:t^-ef 5, 

BP^>, #J B S RO&4^f^: t^t^S^lTyU^^^ K 4 fl ^ JR * ffc % * go 
m » £ *g ftp ^ ft # IK £ « . 7k £» x. T , *fctt*Sr*Px.T*P7K^#PS-frT|B«Ufc 

16 fll L , f ^f^t^lIlCfe^tl^^tTK i:(a MH: HK^6o 
[ 0 0 2 3 ] 

^ jffl t L T Ji , * 7 — ^ N m ^ y — /]✓ , n - :/ ^ / — /U N n - ^ n / — ;V , O/n 

✓<? / — yi/f ^7^3- ^*SJS, f F5t 1, 4 -yt^rfyf^x-r^ 40 

* T ^ K , N , N - is * ;V T ± b T X K , N - > ^ /l/ t:° n y K V ^ ft <!f O T ^ K ^ 

8 #j , r ir h = h y m <d =. b y >\> % m m &m if e> *x 5 0 znb(D^x0^L<itr^=i 

* « 91K *5 5 C SDffilCfc^Tffl^bnSiSl^ilj:, ^ g 7 ;u ^> K |C St L T tt , 
It 1 Ofi^yu^P) 2 0 Ofi^e/ut'fc 9 , &4 L < 11 2 0 §^^^5? 1 0 0(H/K'H 
o o(H/M^ 2 0 0 )K/^t^h y /u it a* fi r 9 A < ft 3 — T> An tK 

[ 0 0 2 4 ] 

/isT—VJxit&yobLXlt, 7tfyl/7irhy;Prx^i s> h y 7 (2, 2, 6, 6-7- 50 



(6) 



JP 2004-1 1 1 850 A 2004. 4. 8 



K * ?P ft , * @£ lb A- ^ ^ A ^ s /l^T^n^ h 3r > K , /Ur^ >) Ax F^^> H\ ft if (D 
T * is K *5 J: T>* ^ <D 7 >v *c /v g & ft: & ffi ^ tf b 3x 5 «, 
[ 0 0 2 5 ] 

^fcyi^jx^A^&^iafb^ft, IffWCfi/Nn^yftft, ffi K . y v^^. St @£ ife & 

^ ^ > K , y^=^K*£*if^*«^yu^vK*, t Ko ^i/^?/i/*'y8i, £ T ir 

7 ir h - h £g ft 4 H Sr 8 #J £ S ^ L T T fV xr ^ V K £ i n s i t u^SUH^X 
fc ft 0 

[ 0 0 2 6 ] 10 

Mffioo. 0 5 ft /i— 2 ft A* co tK St m ^ 5 r £ a* t? # , J; 9 & £ L < 0 . 5 ft A 

- 1 . 5«*/i/©*tfflv^5r 5 Q *p tK # ft? Ic H: , SfcttjffiC4^ji*6Stt«Srfflv^ 

[ 0 0 2 7 ] 
[ 0 0 2 8 ] 

± IE m X ft tt , T»«*Sr»rici-«#-&ttaiE«±tc:, * fc , iaiS^i^t 5i^fii 

^ X ft , ^ t° >- =3 — ^ ^ ^ 3, ^ ^ — x — :n — h N X7°l/-=i- h^^^ftl^i 
5 CO jggj? ft ft [C Rflfc ta ^ ^ , 0. 0 1/zm~0. 5 m m^ff^ ll^ 0 Igflii^TSi 
[ 0 0 2 9 ] 

El 1 *5 V> T , 3 JE « ft JV H £ o * f§ 91 S3 ^ T tt , 0»J £ (i , P b l _ x L a x ( 

Z r y T i t _ y ) 1 _ x O 3 ( 5t f , 0 ^ x < 1 , O^y^l) t?j[^5PLZT« 
OPZTIIItfc!), CSDfi*l:±!)Bat5:t#-CI5, 

SP , P b , La, Z r , T i O 7 ^ =" ^ i/ K XI4*»ft ft |:»» S t fc 1 

« , *^ix.a*^»LT, P LZTS:4^t5: i^tlSiBftSraRLliiSrtf 30 

f? 5 n t \z «fc 5 PLZT*»&»asnfcEt#IS:#5Ci:*T?*5. 
[ 0 0 3 0 ] 

±E»X«oHI*[jc:fflv^6ttS»S!li:LTtt, y ^ y — A , n - ^ ^ y - >u 

, n - ^° o y — , 4 V :7° n y — ^ <d T zjl — )V % m M , xh^fcKn^^V, 1 
, - 7^ S S ?PJ . ^ f a y ;l/7*, ;UtD yyi/^f wto y 

^ ^ S SO , n , n - y *f- jv tj> yix a r 5: H\ n , N-^yf/vri? ft; f\ n - y ^ 
/u tr d y Ky*4ir©75.K*8«i, 7-t hx h y yu^ox h y ^ * * #j ^ * «f e> n s 0 

- n e, ^ <t> r- » ^ l < tt r ^ 3 — ^ » « su -c *> s • 

*^P^CfcMt5 C S Dfei^ J: ^Etftig(7)lSl:ioV^Tjl^btL§g^(Df (j:, 417 40 
/V3 + ^Ki:»Lttt, It l 0«^^^5) 2 0 0 fS^yut*fe !) , »i l< li 2 0 ft /)/ 
ti^h 1 0 Ofi^/K'fcSo S9J(7)i^ 1 0 ft ;V h 2 0 0 ft ;V t i" 5 t , y /i^ ^ ^ 

v^ 0 

[ 0 0 3 1 ] 

SfcP bfk^ftt Itli, * » f b «B , i&2-x F^r^x F^^> K , #& y h^y K, IS 3c h 

* v- K , $& n - / d ^ y h\ $& i - ^ a ^ ^ > K , i& n - / F v' F\ «g i - ^ h * v- 
K , IS t - -f b * > K # H <D T >v xi * K*5itft<07/^^|»#i if # * If ti 5 . 

[ 0 0 3 2 ] 

* ^ a> « « <b ^ ft > « f b ft , m , y yg^i, a » «c 4 ^ , * * « 50 
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La, Zr, T i I: o l> T t IH« ^ ft^ft $ fc IS g«t «r f v> 5 : t ^ f # 5 e 
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SUftli»|:BgSix5:ilj:4<f^ y/a-h, ^t°y^f, ^ - =i - h , ft ^ 
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lc L T fe J: ^ „ r © «t 5 ft tie J; 0 , * « J* # *Mi » * L T , »«4*i©tffi^# 
[0 0 4 0 ] 

TJE«f*:»IRSr?gfiE^5o 50 
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»X«llc**n5«ffJMK^SrB**i-4fcft(c, l 5 0 ~ 2 0 OtlS^) 

00- 5 0 0 tSS^I*tiDi^It5c Mi? £ JVC < -t £ \C tt , ^t°V3-Fi 

^«^^^O^P^^S^*^S(C^i9igLtT9o 5 0 0- 7 0 0 111(0111 

o^iftlgt^^a^ift^t, EI»W3^#5c r (D BR <£> fir A 
fk tt , RTA (Rap id Therma 1 Annea 1 ing : ift ig f|ft «i 3S ) Srilffl 

[ 0 0 4 1 ] 

r , tSiiffit*i«ro»»ffItlitSiS:»St5B s ROtEIfriRl 10 

, « X. fi , P L Z T Jf CO M Jj <D « b b b ^ # H - fc Y) ft O , 1^ S S^ll (Jg C t'fc § 

f:i6CP L Z TOx t'^ JrVt/^SSrffiit5 0 * tz , P L Z T K (D Sg ^ S: S fq f 

[ 0 0 4 2 ] 
[ 0 0 4 3 ] 

l»tittl£*#»Rol«|:T»t«J:ia«lciT»fi)ct5:HS-t?l5 0 EP *> _b « 20 
Sfi«riajE«flc»Bto±fc:«Sffl^ax»S:JftXL, f££SL, ««LT*iSt5. 

[0 0 4 4 ] 

^coj: 5 tc * a* * # & ic ± v &m&»Wi t mm t & Rffi^ t° ? * is * ts ^ z ^ 1 k 

[ 0 0 4 5 ] 

8 2ii, ^ ^ w <d j± m {* m ^ & m tc ^ > ? y b ^: ^ y ^ ^ — ^ ^ Ki^r ^ fax 

— ^o«lil&Sr^-r«S;W»raal21"efe*9, * 38 W co >- ^ ^ ^ h^fS^^^/ K <D — * ffi » 
[0 0 4 6 ] 

KS§ 5 (cfi, 0^t*ltt5#*©>fy^X;i/ ( IS * 1* ) s ft ? ft <D << > 

t j x ^ \zm s»j i- * s -r s # & >r >- * e ss ( h * * 1* ) > & £ t>* , ^ft-enco^^s 

& 5 lz M9h 1R 7 & Wl V fttt b ft , :«)SI«7l:J;oT^s' KI^ 5 O^TW>f y^i6 
oigpip^Plg^tiTi^o S » S 7 ± , *ix-P*t<Z)>fv^S[6i:«gU^»JESLfc 

[ 0 0 4 7 ] 

■t L T , _#»60i£li;ft:^^8Sr«j!g9SrffiiJWlLT, BFfS^atR$tLfcJES«:*^8(c:«ffi 40 
£ £ r <!: J; 9 , EES{*^^8£^te£i*rT s ^O^#^«ii«7£®ft£^5 0 

r ti M J: 9 , fg»^7co^tt(c^^L7t^^co^>'^m6co^a^^ft;Lr, >- ? 
§: ii o T > ^ / X jv j y^^fltffl^tLTBli^ffbtL6r 4: ft £ <, 
[0 0 4 8 ] 

* . *mw<Dmm* ^ ? (ommBm* , ^ n ^ * * h a *s a * 3g * * 1- 5 b s r 

Oi: J;o ti^^ntv^Taii^ J:{/±aift(cfti$^/:iif*^^^: <ir £ 4$ m 
£ -f 5 * SI * -V y< is ? £ m t UTtt9±lfKWt5. 
[ 0 0 4 9 ] 

BfUBSrlftW-t-S^, M O C V D ft , ^^^n^^ft, SR#jfeSr«lSO^^^igffli--5^ 50 
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[ 0 0 5 0 ] 

ra a ** -c , mm i 2 « , iifbs i o 2 sh^l/:s i g « * ^ <o * m f* s « . m 

gOliJSifi, s r t i o 3 * IS a B B S ft 4 a <n S « T* & 5 . 

[ 0 0 5 1 ] 

* i* , HI 8 (a) {Z^-T X 0 \Z s Stl 2(D±|]l:BSROiItt^D7^^^ hS|S 0 B B 
i»Sr*t5B SRO*»E)ft5T»tttl 3 £ j& Sf 6 o 

ffl^fc^iyot^li, # {£ Pg £ fi £ CD -C & V> jftS , C S D ffi , MOD (Me t a 1 10 
organ i c De c ompo s i t i on ; ^ $ $~ — % f - y $ - f^^^ g y) j£ 

zi—j- 4 is ? ^ xy»u— =1 — is ? (««3-f >f y^r) ft if =2 - -r w v ^ ft £ m 

[ 0 0 5 2 ] 

CSDftiMODffilU<Hfc^ot^tfc5^ > r. *l b tt , K Jfc i§ i6 19 ^ C 

S D ffi *n * # fl? ^ fi ^ K # , MODjSfettt»S»#SJj#ffl^6ti5o CSDS^i 
ic tt , S -f , B S R O^MIgfrSr^^t 5iI«SrSffi 1 2 _b \z ft * L v m^mZ&m 
L , tt*Lfc&XBS£Sfc»3LT«fi^K/££ii:, iTkgiS ^ J; I/Jffi 7 - £ (cj: 
9M-0-MO3K««5gSr^fiK$^S. 20 

4r , * <B « IB ( » ^ ffil ) S « 1 2±(d^*L, ftH»UT*«j«»«r5>*"-* 
g£ 5 * . M-0-M©««*at»rt**5 Q 
[ 0 0 5 3 ] 

BSRO^bftSTS&IBffil 3 tf> SI fCl , CSDSt^t°yn-r^y^(Offi^^^t^ 

fl»J £ tf , BaSr^tt5SrRu0 3 I«:«St5»^(i, Br, SriRucOT/V=3^ 
i" K Sr » #K ffll x. tf , 2 - ^ h 3r 31 * J - /V \z m M * fc # ft L T 1H $U L tz fc <D £ m ^ 

[ 0 0 5 4 ] 30 

±:IBLfc«t5*»X}RSrXIEl 2il:STU ^e^n-^j-j^^^L. i£j - ft ^ x SI 
^®^t5 0 xh'yn-f^y^t'li, -jRl^IUlst 1 0 0 - 5 0 0 r P mSS^fillHl 

«stlUte»3 0 0 0~ 5000 r p m SI (7) f|I 0 ^ ffl tl 5 0 "f ft fc> *> , ^ X fl$ 

Sr»T L/cSfiSr 1 0 0-5 0 0 r p mg* ©(SiBls-C 1 - 1 0 »S« Bis S ii: 5 1 4: 
J; 9 , »X*SrS«*B5^#tCtf#flEb-frS 0 #c ^ T* , 3000- 5 0 0 0 r p m f£ 
ft CO its 51 E.te "C 1 0-3 0»Sft[ate**5rtlcJ:OJ¥$^*ll — ftttXBti:i-5o 
[ 0 0 5 5 ] 

2k M , lfcXBtKi**ixaWJ«Sr|lfc*i-«fc«)^, 1 50- 2 0 0 tlSofiSfKi 
£ -tf- 3 0 5 5>l:, illlc^ J n 5 Sr lift* f 5 fc * (c, 300- 5 0 0 °Cg 

«Wt«-CJilIJS«it5o Sf J¥ £ /5 < "T £ i§ ^ ic ^t'v-^-h^^-^^i^^co^Pift^i 40 
a <b £ £ S id 19 ig L ft 5 □ r co ^ , M^liRIf CT 5 0 0 - 7 0 OtSSotfiSt 
1-6 O^ggiMlt^ : <!: ICJ: ^) S^ft^-ii-, B S ROi^bi 5T»tl 1 3 

[ 0 0 5 6 ] 

CSDffiSrlffltfci^, B S ROBIO^B 0 0 |tli, fft * -f 4 R « «c & Bt 1 4 (7) & £ i: m 
i*l:ffo t fc ± S * SI t LtMiliP Z T a* co t <£> £ * fc? y v f 5 4i ^ ic tt 

, B S ROllrf i6fe B 0 0 ftLTjo< : 
[ 0 0 5 7 ] 

ft & , ± IE L SI X S it C S D jfe Sr ^ t° v =1 - x ^ >^t*l^^*p-fr)t4&'&idov>TBi 
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[ 0 0 5 8 ] 

± 3* L fc J; 5 1:, «ffl£/B^fcj&«i£-CB SROJgl^TSfSSUl 3 LTj«Kt5:il: 
**5:ti<, * la j« <b — ttlctfixfcT«B«Si3^#feixSo id^BSRO^g 

« # m m <r> p z t m it m m ^ <d m & m # - .-e *> 9 , ft *3 o , « ^ ft aus ra 1: -c 

fc5/c^(Cff®f$»flf<7)PZT^gg{k% 4 fc , PZT 

« # « « /> , y - * « sk ^ it * N ft # n <o £ \t\ m m m <o m & ft n % n m -t z - t » 
m t ft 5 o 10 

[ 0 0 5 9 ] 

r r -c , BSRO*»645T»i«i 3 o**in#o*t#^ * y fcBUi: 5- 50 

[ 0 0 6 0 ] 

* fc , BSROlWlOKDlL^^, wtLfe<OBISrf»<-t-5»^fc«, BSROl^V 
SROlOTii Lt, P t , R u , I r , Rh, Ru0 2 . I r 0 2 4 if^5>45i 

[ 0 0 6 1 ] 

#c id , 0 8 (b) B S R b 4 5 Tftti l 3±lcRt#*BH 4irfiit 20 

3 (Afect^Btt, *tt-eix&JR5c*Sr**>i-) "O « £ *L S ^ n " :/ * # >f h S! cH « 3ft Sr 
^t^Sfkfe ( ^ a :/ * # >f H|ftfti:«bt:i)5Sfc5) Kfflv^ti6 0 91 

« * BS l 4 t ltli^^oy^*>f h 3! & <b , WK^^'^^ott/HBWfciJSi: 

r j&s -C # 5 « 
[ 0 0 6 2 ] 

0ij x. tf . FRAMI;Ifflt5»^l-tt, #J X. fi P b ( Z r , T i ) O 3 (PZT) * ( 

P b , La) (Zr, Ti) 0 3 (PLZT) 4 ^'O P b - Z r - T i - O Ifftft , 

fc 5 VMi S ■ r B i 2 Ta 2 O 9 4 if O S r - B i - T a - OXRftft, Bi 4 Ti 30 

3 O ! 2 ft if O B i - T i - Oilfbft, B i - S r - T i - O 4 if 

[ 0 0 6 3 ] 

4 , Bay^/^ftB ai _ x Sr x T i O 3 ^ B a T i O 3 ft if CD ^ u ;x # ^ h 

® & ^ #i & r^mm 1 3 t <d&* * ? ^\z^m^ %mm&&mw.vk%:^}Ri lx 

s FR AMOt«ii9Sr««tS^ i 
[ 0 0 6 4 ] 

DRAMtt5i*l:tt, B ai _ x S r x Ti0 3 (BSTO^KEt^ 
- H^fc § ) , SrTi0 3 (STOtUBtS: t**5) , CaTi0 3 , Pb 
T1O3 , B a Z r O 3 , B a S n O 3 , PbZrO a 4 4?©itRttt^ D * 40 

[ 0 0 6 5 ] 

ft *5 , ±ELfc±5 4'<oy^*>f C a x S r , La, N b x M n ft if * 

* fc , Rg^KRi 4 ©«ftt«fi:(R£*ti5 t>^)Tli4v^^ ii # o ffi « ^ ^ y t p 
fit (C , 10- 3 0 0 nmS«i:i-4-i:* s -e#5 o 

[ 0 0 6 6 ] 

± m L fc ± 9 ft ^ n y * # ^ H»ftft^?)4 5Rt*»«l 4l:o^t T Sf$ S S 1 
3 t m m (C , C S D j£ , MODffi4if^)^R^p t^Sriffl Lt^lfs r t^f#-5 0 
CSDS^MODttliJjaLfc±5l:, * tf V 3 - ^ ^ > ^\ ^V^^^-^^V^, ^ 50 
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y° =1 --r ^ v # ft k <d =i - ^ >r ^ ^ * ft t ta ^ ^ to * x fij ffl -r 5 ^ t a* r* £ 3 . 

[ 0 0 6 7 ] 

kiPZTXiKtW-CIl, P b (7) 35 W » t L T , 0ij * tf , ft ft 3 * ft * , 

Zr(D{±j^Jffff4<tLT, Witt, v?^3 = 9Af h7^n#*v'K, Ti60ffl*JS3|6fi:L 

[ 0 0 6 8 ] 

CJ; 5 iIffi^i«l-4i»S:^^t5 0 = — ^^v^ifeftML, T £P m @ l 3 <d & 

so- 2 ootift^ias-eftiSts, a? fe ic , ft*LfcfciBli;i^Sft***lJ*# 

SrBft*+5fc*tc % 300- 5 0 0 tSS Ofl*^ JDiftl t S , W«SrJ*<i-6» 
^ (c tt % ^ tfy=i- h if «*»*©JD»«!lt S:S!SSlc*OfiLff 5» C<7)^, g£ fjf <^ 
{d T 5 0 0 ~ 7 0 0 & & &W\ + Z> Z k \Z & V & & it £ ■£ X 

, SftftiRl 4S:#5 0 r <o 88 <o «g ifMfc li x RTA ( BS « f» *0f 3 ) ^IfflLTt J;i/a 

[ 0 0 6 9 ] 

Jb izfc L fc «t 5 > iKffiSrfflV^fcfiKBSft^^n^^*^ hffl»{b«^e>*5W«# ft -IK 1 4 20 
Sr^lt5:M:J:ot, TKtlitSAt S B s RO iRt#)IR»«A 

ts, W^li, P Z T % K it m M <D & B B B % a* ra - X fc 19 & *5 o , *& ^ # # « «af h i: 

[ 0 0 7 0 ] 

. m 8 (c) t i; 9 1^, RtftfRi 4±li±Sj!8fil 5«rfiKRt5^i:{-J:o 

T , ft«*^>^>*tfSfls«S*L5 0 ft 4o . 5l:iiPEP (Ph o t o E t c 

h i ng Proce s s ; 7 t M '7 f > ^ 7 s n t ^ ) t£ k \£ £ V M fa '< ? — > % 

St5:iiSTt5 Q 30 

[ 0 0 7 1 ] 

-h 8P « ffi 1 5 H , TSlil 3 ^iCBSROti^LTUV^L, * fz P t , Ru, 
I r, Rh. Ru0 2 , I r0 2 ft X & V£ ft + & Z k t> *I 9> & u ft \Z s _b «|J « « 1 

5 lio^TfcTWf fil 3 CSDffiS:fflV^TfiJcBti-ar:i:35Sjf*Llr> 0 _h SB m 

Si 5tCSDfttffi^Tfil!«t5:iiaot, l»tiii«t5BSROi, S£ s 
{* SI Sr ft i" a . Hitf, P z T ^ g$ ft: 4* M Jj co jjg A ^ - -? fc 9 ft a> o , » * » 

flS « t£ C X fo 3 ft (C B S RO(Z)x t^^y t /^f ^ffiit^, 0 CO fz ft 0k » ft A 

i* Sr * b , TfttSl 3 i:H«i:t««ttliRh5 B S R O tS^ft 5> h5 t ft , SH 
2±fc»*Ufc|»/hft^ir^'>^*/^^««WWtt^*9 — tt** & t- ffi ft 5 C t j&s T* £ 5 

40 

[ 0 0 7 2 ] 

± «5 a fig 1 5Sr?j5ffi4rffl^T^!Ii-sa^(0^f^li x S(rSSLfcTffl«ffil 3 <E> |* BS * # <k 
[ 0 0 7 3 ] 

»»It?liISI«ri*t5BSROiRt*ilRS:i*t5, Wilf, PZTSKItft 
IJ^gHU^^-^fc 9 ft *3 rt> o , ft /fe ft aW5 \£ m C X 3b 5 1t ft P Z T 35 g£ ft « ^ 
31 tr * * is + ^ tit ft 4: ffi ii -T 5 o * > S i 5fi±i:*5V^tiRfkLfc»Rt*0»tt* 
fb (- o ^ T f± , »i;fS*Ogf^*§^iJJit^5^, * 5S W ^ *5 t ^ T , p Z T IJI 
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[ 0 0 7 4 ] 

# 38 9! l£ *s T , BSROtSS:ffl^5:il:J:5, P Z T J&SStikVo <D ^ ¥ 9 * is * ji>f$L 
*©flEiS*5J:tfj6*<O«»lcj;0, » « # * . U - 9 « ft , £ » «p +4 , R « * 4 ^ © , * 

[ 0 0 7 5 ] 

fc *S , ± 5I> L fc X J£ » ffi i- «t -5 81 IK * f * «: F7y^^^*CDRAM^FRAM 

tft5t*l:, R«#>*!l©|l!a#i!)fei(»5:t#l?t5, 10 
[ 0 0 7 6 ] 

[ HJKOT 1 

[ 0 0 7 7 ] 

(Ba^^SRO^X ffi-CO ft St ) 

Ba : 0. 1, Sr : 0. 9, R u : 1 ©If »*K«S t 5llj4 t 4 5 i 5 S r , 

& JS B a . t£ ft A-r ^ ? ^ (7k ft % ) 3r 2 - y h * > ^ y - /U {z ft ft L JP jR ^ ft? L , B 

a : 0 . 1 , S r : 0 . 9 . R u : 1 \z. ft MS 1" 5 ffi /$ £ * -f £ Su E Sr 5 % 20 

(ll^SIil) ^W-ra^-hffl^HuIKi*:^^ ( A Sc ) S: W » L rt: . 

Ba : 0. 2, Sr : 0. 8, Ru : 1 Ogf ^* |C ft S t 4 jB« i ft 5 «t 5 & * S r 

, ^SBa x ft; ^ - 9 ^ ( 7k ft » ) £ 2 - y h * ^ ? y - su{z.ftWt Lfiummm 

, B a : 0 . 2,Sr:0.8.Ru:l icS'StSfifiH £ * 1" 5 itu IE * £ 

5 ^*i-5 3-hffl(7>t5|gflEjgfR (BR) ^BRLt 0 

Ba : 0. 5, Sr : 0. 5, Ru : 1 ©If »*ICft g t Sififilt fc ft 5 ± 5 41 S r , 
4 M B a . ^ft:7U^^^A ( 7k ft « ) £ 2 - y h^^/x^y-;K:^iL^iS(ilL, B 
a : 0 . 5 , S r : 0 . 5 , R u : 1 ft g 1~ 5 #1 fifc ( f # * ) * * 1" 6 fttj IE I* 5 % 

[ 0 0 7 8 ] 30 

(SROilS^^g) 

Sr : 1, Ru : 1 Off 5)$ I: ffl S t S ffifilc i ft 5 «t 5 41 S r , ifeffc -r ^ r> a (7k 

ft m ) * 2 - y v * > =. 9 y - ju\z ft m l m m m m u , s r : 1 , r u : nctistsa 

ril ( JK f » * ) £ W & itu IE f$ £ 5 % ( 8Mb 4fe » # ft & ) *#i-5=>-hffl^flfrB»:*fft 

( D « ) ^18lf: 0 
[ 0 0 7 9 ] 

( P b : 1 . 1 . L a : 0 . 0 1 , Z r : 0 . 5 2 , T i : 0 . 4 8COj^f^^Sr^Ti-§ 

p l z Ticttai-*ta**#i"*i»iB*t^*i-5jfcx«<ofP«i) 

Pb: 1. 1 x La : 0. 01. Zr : 0. 52, Ti : 0. 4 8 (Ogf ^ t 5 40 

*!Sift5J:5ftSft, 7y^^y/n#^r^F\ v> /u = =. r> a -7 y * v k , *?- 9 > 4 

U P b : 1 . 1 , L a : 0 . 0 1 . Z r : 0 . 5 2 , T i : 0 . 4 8 Ctl3t6II)S (I 

f ft m ) * * -r 5 h f* * 1 0 % ( at < t « & % m a ) ^*t5iis ( e m ) & # fc • 
Hi^fyr^ ( » ) cipz TKRiAAl (iowt%pzT ( 1 10/52/48) ( 

A 6 ) ; m p n p « ) £ F ft £ L . 
[ 0 0 8 0 ] 

[ 0 0 8 1 ] 50 
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( m m m i ) 

^^ya-^-iauiii, rta (mmm^m) aia h o o°c, lomin^^c 

L fc o Sf)l:BffiSr^^y3-^-l;j:!)iiL, RTA ( i§5 >I H£ 31 ) ft l:±5 6 0 0 
°C , 1 Om i nft^LTSUtffiSr^^lfco W «b tt fc ft R fc o ^ X X R D $J 36 £r fif o fc fc 
n 5 , ftRtt^o^^*^ hIg 0 B B iItfc^ ( 2 0 0 ) K ft £ ^ L T ^ fc 0 M fc , ♦& 
^Sft^-<P7^^^ MU 0 B 0 «i^I®u^ B s 0 tfe§ Ltft*f5 , 3. 9 7 0A 
t* i o f: o T^m^OffiiSJlBa : 0. 2. Sr : 0. 8 , Ru: 1. 0 ( x = 0 . 2) 
"C fc o fc 0 

^(DiCFlM^il:^ t°>^-^-tiILfc 0 RTAfc£9 6 0 0 °C, 1 Om i nl 10 
^tf: 0 £<bfcF$t£ffl^T^X, *J««rl0ia*l5iBLflE«f*:»RS:»rilLfc. 
^<D±fcB^£rliXLRTAfcJ:>9 6 0 0 o C, 1 0 m i n Ll»litr»« L, Et 

fle X ^ ft fc (15) e £Et*»R^^M»Oj|fl«S:»ff Lfc t r %P b : 1. 0. Zr 

:0. 5 2 , T i : 0 . 4 8 "C fo o fc 0 

[ 0 0 8 2 ] 

( m m m 2 > 

««l fc fW) $1 <7) S « fc , RF-v^^ h n v ^° ^ j£ fc £ 9 SffilS 6 0 0 °C fc & T 
B SRO(ltSlLT»li«:**Lto # 6 ti fc ft R fc o V> T X R D ffl £ £ ?t o fc fc r 
5 , ftRtt^n^**^ h a ,1$ H fl? jg -C fc 19 , ( 2 0 0 ) ElSjSr^LTV^fco M fc , & ^ 

* « «r ^ n ^ * # >r h a us r B « 3g *s « fa a * a x fc 5 t u t t+ * -r a fc , 3 . 9 3 3 a x 20 

fcofc TSiiffi^i^l^B a : 0 . 1 , S r : 0 . 9 , R u : 1 . 0 (x = 0. 1 ) X 
fc o fc 0 

^(7)i(:E«^|||:7t , y3-^t|ILfc 0 RTA(aH0 0°C, 1 0 m i n *jg 
j£Lfc 0 SfefcEjftSrffli^Tifcx, ft flk , 1 0 01 ^) I Lj±tf*ii^ff^ Lf; 0 

^^ilclfEil^C^ftB SROl«r»|gL±ffllg?:?gSlt, JX « f£ l!f £ # fc ( 
115) 0 EE « # ft R O * m'SB ©HlJ«r»tlflfci:5Pb : 1. 1, La : 0. 0 1, Z 
r:0. 5 2 , T i : 0 . 4 8 "C fc o fc 0 

[ 0 0 8 3 ] 

( it tfe m 1 ) 

^tfll iB««)|fil:J:ECSi:^^y3-?-ia9»IL, RTA ( S5 i£ f?ft *Q. a ) 30 
j£ fc J; <9 6 0 0 °C , 1 0m i n**LT«t*«r»«Lfc D #bfttillll:o^t XRD 
96 & * ft o fc r 5 , ftRtt^o^^^7>f h a j£ A « ag "C fc *) , (2 0 0 ) IB ft % ^ L T 
^ fc o Jg fc , »^-3efftSr-<ci^^*^ h ffl tfi A flt 3g * G£ ffil Sr * A T? fc 5 fc L T f+ * f 5 fc 
, 4. 0 0 0 A ~C fc o fc 0 XRDTIj:B a Ru0 3 ^)t 0 -^ t)^ntl^:H^i«P6 

# £ m X. X ^ 5 r fc 355 *> o fc 0 £ fc , TStlfii^a^liB a : 0. 5, Sr : 0. 5, 
Ru:l. 0 ( x = 0 . 5 ) fc o fc 0 

^C0±(-E^^rfWI«[C^b: o >r 3 ~-^~x^XLfc o RTAfcJ:i9 6 0 0 o C, 1 0 m i n ffi 
^5cLfc 0 $e>fcEJR£/fl^T»X, ft * , ftSSrl 0 @» 5 fi Lff iftiKSr^tf Lfc B 
^Oll:C$S:iILRTA|:J: «9 6 0 0 °C , 1 0m i nMLiaiS^ff^LT, JX 
t#S?«:St (15) 0 J± m «C ft II (7) rfi m g|j (7) |a ^ J- ft jfc L £ - ^ p b : i . ! ^ L 40 
a : 0 . 0 1, Zr:0. 52, Ti:0. 48Tfcofc 0 
[ 0 0 8 4] 

( jt m 2 ) 

ifi^J l ^«(7)Sfilc±EDig^^ t'y^-^~c J: ^) ii L, RTA ( ffi jg Hft ftt a ) 
ffi ± 9 6 0 0 °C , 1 0 m i nI^lT9Sli^ff^lf; 0 #6ilfc»il:o^t XRD 
M & £ ft o fc fc r 5 , ftRfi^ny^^^f h a *g H flf 3g T* fc 9 , ( 2 0 0 ) ifi rfi] S: ^ L T 
^ fc o 3E fc , t&^SKSr^n^^*^ h a & fH « 3g rf* « flSl Sc * 0 b b t 5 fc 5 fc L T 1+ * i" 5 fc 
, 3. 8 3 0 A T* fc o fc 0 T»««WjajftliS r : 1. 0, Ru: 1. 0 T* fo o fc e 
^^±lCFi?r^i(:^t: o y3-^-tiILit 0 RT ACJ; H 0 0°C, lOminfek 
^Lfc 0 ^bfcFffi^^v^T^X, ft^, «6dt*rlOIgHi0iKLlE«#»R«:»riiLfc. 50 
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^(OiCDffi^illRTAia 9 6 0 0 °C , 1 Om i n«fiJEL±»««*r»*LT, JE 

* fle * ^ £ # ( b 5 ) 0 Ei»«g^^P«^a^^5)ff lf:^:5P b : 1. 0, Z 
r : 0 . 5 2 , T i : 0 . 4 8 T* fo o tz 0 

[ 0 0 8 5 ] 
( it « « 3 ) 

* M m 1 ^i(OSft|:p t 4:^Xy^LT«tiSS:»fi!tLfc B 

^(7)J:(:E«^[^ilC7 t°>^-^-tlIL^: 0 RTAiaHOOt, 1 0 m i n fife 

^0±CP t ^r^^ 0 ^^ L±aii^i^LT, J£ m {* iff ^ £ # ( IS 5 ) 0 
ffi«»*KO*ra»^»«*^«fLfctw%Pb: 1. 1 , La : O . 01, Zr : 0 . 
5 2 , T i : 0 . 4 8 tioit, 

[ 0 0 8 6 ] 

(M) 

* SS #J 1 - 2 *3 J: it tfc 0»J 1 ~ 3 <DJ±mi*m^-&£XT<D£ ? Id W ft L fc . 
±^«1l<tT£l$®®£<7}Pslfe:i o kHz, l 0 V co ^ »{t 4: to L ft b ^ ffi fi S: 1/ — if — 
K y y 7 - S J: !> fi'J 5fe L EE « ft: i: LTO#f£§rf¥ffiL;fc 0 

*£ * 3r ^ 1 ^ 0 m 1 lc*Lfe^S^bt?^5 J; 9 td * J£ #J o JE « ft: « Jt ft « co JEE C ft: 
lz < & , 7 2 O^P^i^^8tttfii^*^<S&i:HHti^o 

[ 0 0 8 7 ] 

imi ] 

* 1 





( /i m ) 


720 P#fflSire&£tt£ 
( ju m ) 


H ifc #J 1 


2 . 2 


2 . 2 


H 0!J 2 


2 . 1 


2 . 1 


tttfc^J 1 


2 . J 


1 . 7 


ttmm 2 


1 . 7 


1 . 5 


Jt » 0ij 3 


2 . 1 


1 . 4 



[ 0 0 8 8 ] 

( >f V ? v> * s> h * 1 a ft ^ y K 0> tfs K ) 

(mmm 3) 

ISfilitffSLfcifC, H6*5±t^Bl7-e*-rj:5ftyX/PSrBi0ft*tSe>(d>rv^ 
Sr*Ai-Sfc»<0*A*SrKlt'Y>'^^3iy h it IE ft ^ >;/ Ki Lfc 0 

[ 0 0 8 9 ] 

( It R 0U 4 ) 

JtttM3-CflH«Lfc*^*c, H6tiJ:tf7tSt«l: 3 ft J X fr R 9 ft £ ^> t- 4 v * £ 
^A-f^Jt^co^A^^iStt^V^v 1 ^^ hiE*^y Ki Lf: c 
[ 0 0 9 0] 

(If tf ) 

III?"] 3 J: (/It K W 4 tftH I f: ^ y ^ ^ x 5/ h a IB ft — y K (c ?g A ff J: M v ^ y x 

* hffl^y^SriAL'f y^SSridfcLfc, S I: ISili ^ TSlili^ C 1 - 2 0 kHz 
, 1 0 VO^ItEESrBJOL'f y^^etaj^«?tK|»ast||«Lt, 

-t o IS « , X UK M 3 co >- * ^ 31 y V it IB m ^ y K (i # Ml jft *Sc d iS L -r y ^ «Sr ttffl t 

# o — , tkRW4 W^fy^v^xy FSSft^y Klil 5 kHz-2 0 k Hz^Pflt^ 
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[ 0 0 9 1 ] 
[ 0 0 9 2 ] 

( % m m 4 ) 

* ® J¥ £ 1 moiifk s i O 2 m £r J& J* L fc > V =3 v S 4E SI S td ± fa A Jffi Sr * f > 
^-^-C J; !)1IL, RTA (iSil^^S) iJCJ: 6 0 0 °C, lOmintt^LTStf 
IffiS:^^L^ 0 #btif:iIi:ov^tXRDi^^tTo/:^5, » R f4 ^ n zf * * «{ 
FieSiilTfc!), (2 0 0) I^HLt^f: 0 S , te^^ftSr^n;/;*;^ h m 
ft*ia**ffl4**-e*8i LTtHtSi, 3 . 9 3 3 A T* fc o f; „ T^tiOfi^ 

tt B a : 0 . 1 , S r : 0 . 9 , R u : 1 . 0 ( x = 0 . 1 ) T fc o 1t 0 10 
*W±lCF«S:iailC^e^3-^-tiIUfco RTACJ:^ 6 0 0 °C , 1 0m i n 
/&Lfc 0 ^ f)(CFt?:ffl^iI, ft SI, jftfiKSr2lplMk05gUR«**aS:»j«Lfco 
^^iCAi^lIUTACJ; «9 6 0 0 °C , 1 Om i n IS L ±S1« f ^ t t 0 K 
^^^fllO^ra^^ffl^c^^^fL/c^^^Pb : 1. 0, Zr : 0. 5 2, Ti : 0. 4 
8 -C fo o fc o 
[ 0 0 9 3 ] 

±12 L tz ±^mm (B S ROD ± Id , CVD (Chemi ca 1 Vapor Dep 
os i t i on ; it^^ffif&M) Sia J 5 0 0 ^ mOS i 0 2 l^i^lfct, 7 

* htfflV^PEP-C±»ti^#-y|r»rtUfc. R I E (Re a c t i v e 
Ion Etching ; S Stt ^ y x ^ f y ^ ) t*^^ * B S R O 1 * I 20 

a , i/'^^ F^Ts/^y^ia^^Lti^iscii/^-y^ft^L, ;v be -v ^ 
. > * * m tz 0 

[ 0 0 9 4 ] 

(^1^5) 

^^^j4^(^#(7)Ste(c±f£B®^^t: 0 >'^-^^-icJ:i9^XL, RTA (S^HftMig) 
C: J: 9 6 0 0 °C , 10minj^^cL/Co ^^(^B®^^t 0 y^-^-(Cj:^iIL, R 

TA ( i£ fU\ *>L 31) 8: ^ <fc 9 6 0 0 °C , 1 0m i n M L TSIi^fll /: c ft b tl fc 
-JK o V> T X R D ©J Jt £ f? o ft t Z 5 , W m f* C2 7 * % 4 Y m «g £ « ag -C fo D , (2 

0 0) ffi rft Sr * L T V> fc 0 35 tc, te^^S^r^n:/;*;*;^ h g jg A fit 5g # ^ £ ^ g 

5i LTttjltStv 3 . 9 7 0 AtfcofCo TlfflBfii<E>ffl/?)tf*Ba : 0 . 2 , S r : 0 30 

. 8 , R u : 1 . 0 ( x = 0 . 2)trhoit 0 

-t (D ±\z F m £ * t° >> n - * - » I L fc 0 RTAia^ 6 0 Ot, 1 0 m i n jj£ 

dtLfc. SblCF«Sr«V^TiI, ft*. ««*2lEl»9jgLRa:fls:*8tS:JKfiKL^o 
t^)±i:B»S:JiILRTA|:J: <9 6 0 0 °C , 1 0m i ntt^cb, ±SRttttfir»fifcLfc 0 
llf*f SlO^^aofflS^^llf Ifc i ^ 5 P b : 1. 0, Zr : 0. 52, T i : 0. 

4 8 T* fc o fc 0 

$ tl:««4 <^ |^ m lz L 1 1 i / ^ - y ^ ^ # l i I t ^ e V ^ Sr # t fl 
[ 0 0 9 5 ] 
(lif'|6) 

*t6C»J4 il^toSfilc, hoy^^y^Sl:J;?Sfi»aE6 0Ott*5V>t 40 

BSROl^figLTSIg?rI^l/: 0 ft *L fc « Bt I- o V ^ T X R D ffi Jfe fir o fc 4: r. 

5 , fcfflJli^n:/;**-* h ffi A ffi & -e 19 x ( 2 0 0 ) ElRlS:*LT^fc 0 3E i- > » ^* 
S ft ^ a 7 * U J h 9 *S b b s « it d« « M fi: jj B B B T fc 5 t L T f+ H "T 5 t , 3 . 9 3 3 A 
fco/; 0 TSHiOfi*liB a : 0. 1 % S r : 0 . 9,Ru:l. 0 ( x = 0 . 1 ) 

fo o fc o 

^(7)l(;E?«^^i(C7t°y^^^-tiiL/c 0 R T A |C J; ^ 6 0 0 °C, 1 0m i n| 

»ll^^r«Oi|^5:»«fLf:^:5Pb : 1. 1, La:0. 0 1, Zr:0. 52 

, T i : 0 . 4 8 "C 1h o fc 0 50 
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[ 0 0 9 6 ] 

( Jt « « 5 ) 

^^W4<h|^^(OS«ic±fSC^*^t: 0 >ri-^--(cJ:i9^XL. RTA (i^ifft^g) 
fe(Cj:«9 6 0 0 o C, 1 Omi n«rt LT»i*t»«Lfc. ftbftfcllllCO^T X R D 
S'J 5t £ ft o fc £ r 5 , »fll^^u^^^7^ h^^ 0 B af#3fe^i9, (2 0 0) Ifif*]£^LT 
V^c 0 ftfSft^^n^^*^ h S A « it ^ * * A "C *> 5 <h L T ft * f 5 £ , 4 

. OOOA-Cfcofco XRDTM1B a RuO s - ^ ^ lilt ^ 5 ; @gPM ^ 

fiit^5: t^b^ofto 4 1t . 7SPlg^)|lfi!cliB a : 0. 5, Sr : 0. 5, R u 
: 1 . 0 (x = 0. 5) tfeofc, 10 
^^K^Ei^lHilC^t'yn-^-TlIlfCo RTAIUHOOt:, lOminft 

^(OjiiCCffi*^ XL R T A I: J: ^) 600 °C, 1 Omi njft^L, ±<B««SrJff*Lfc 0 
Itftfl^^r^^E^^^ff Lfc^ I^P b : 1. La : 0. 0 1, Zr : 0. 

5 2 , T i : 0 . 4 8 T o 0 

* ^^*iW4 i 13 « l t m « ^ ^ - > * h l m m * * '< > * * » fc 0 

[ 0 0 9 7 ] 

( tfc * « 6 ) 

*iFH^fwii(7)SS(:±fBDi^xt: o y3-^~(-i;^iib, rta ( m % m ®i m ) 

fttaH00°C, 10minl|*lTSiitr^Lf: o #bHfc*Il:o^t XRD 20 
i ^ 5: ft o t ^ r 5 , *R«-<c2^^^7^ h M A flt it T* &> «9 , ( 2 0 0 ) ifi fa & * L T 

. 8 3 0 A-Cfcofco TSSttt^aaiiS r : 1. 0, Ru : 1 . Otfeof: c 

^^±t-F^^|^«{c:^t: 0 >'z3~^»---c^XL^ 0 RTA(^J:D 6 0 0 °C , 1 Om i nl 

L fc 0 £ 6 id F Wi& til, (£« % ft** 2S»0iSLBt»»«S:*«Lfco 

^WliCDi^lILRTAiaHOOt, 1 Omi n|^L, lStgS:»« L 

ll»II^)tr«(D»S^»«fLf^:5Pb : 1. 0, Zr : 0. 52. Ti : 0. 
4 8 X &> o tz o 

[ 0 0 9 8 ] 30 

c jt tt m 7 ) 

31 Jfe « 4 tH«^I«(:p t & X s< y ? LTSIH*^)* tfco 

tOiCEi^^t'y^-^-tilLto R T A (CI J: 9 6 0 0 °C , 1 0m i n «5 L 

C 5 P b : 1 . 1 , L a : 0 . 0 1 , Z r : 0 . 5 2 , T i : 0 . 4 8 X fo o 0 
[ 0 0 9 9 ] 

( m m ) 

-f r £ ^ 5 ) . ft * # 14 * , W3fe«jE5Vt?»J3E, »ilt, 
ft»#t*fi«H±5V4:PppIL, ^SSS* 1 0 1 0 El if -Y * ft o fc t # o S S 5^ ffi 2 
P r Ojli 2 P r lD«tttwai«r*a!)IH5Lt 8 3 0jftT«*LfcttO¥*|i«:*2fc* 

-To * 2 ic ?jk l *g m b m h <c i 5> , Jt ft W <£> ft JK * ^ v ? ic < b -< , m m m <r> 

[0100] 
[* 2 ] 
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_h f£ J; ? , **S©Ba*ft|:j;or8ilfcBSROt«*tt5£EI*llfftt, 
? is ^ y hSISft^s/ K05BE«*(c*^-i: L T ffi ft fc 14 fig £ ^ f 5 ff T* * < . 

<&m & x it ti <d m m \z & V ^ » « # a , y - * « sk , » s # # tt . r m m ft *r o , # r 

^^^v-^OBMW#tt£fii#>3r rtlSrffl^fcDR AM^FR AMiifWB 

Ift^ ^ y <7>«m4^#tt/jrifS:rPl-hS-&5w a* fT ffi i ft 5 £ * M , M«f*^^e y (DM 

[0102] 

[ m w <d a * ] 

HlRSLfci^l:, **WOBSROtSi:ffi^5:i:l:J:9, «iifc#ttSr*tff t 
* > » R * 9 , >f y^y-xs/ hKEft'sy K8:jlit5^i*aj*5, 

[ 0 b ^ in m ft K 91 ] 

in i ] ^^m<Dzm»m^ <D-mmmm<om^^ ^i-mmmx-^ ^ Q 

[12] *38WOBE«#:*^-Srfflv>fc>r>'^v?3i3/ h^^y V * - ^ y Y m <D T ? n. ^ 

[03] ^ sfe 0*j i ~ 2 . *««i^37?fflt^fca«^«w**-r#»aia-e*)S 0 

[04] % Ife 0iJ l - 2 , J*«Wl--3-T?fflv^SIE<o«KSr*i-Bfa5|g-efc5 0 

[15] * ife 0»J 1 ~ 2 , ttKWl-3tff»LtEt**f W«l5**t«BHt&5 0 

[07] *»BOO^^x3/ h * IS ft — y K (£> ^ y K»<^«l&**^»«ia-efc5o 
[08] *»WOBt#y*!;o-«*»B©|J3tl8oK»SrStR«HT*8 fl 
[ # ^ R ] 

1 S 

2 t m m m 

3 a m * * k 

4 _l ffi * s 

5 - y K S ■& 

6 > ^ g 

7 £11 

8 litf«^ 

9 «SK 

10 y 
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* # << h m & a w & & w 8f^py^»>f h m b b b « 5t # , » fa a ^ B B B -e fc 5 L T # 

fc gt± 3fe» 3. 930- 3. 999 A ~C fe 5 ^ n ^ * tf 4 V B B B fg 3t ~C fo 5 ^ y 
^^^^ hn>-^r>A(cj:«9^^$tifc^y nt#/i/r^nK^ M>f niio 
[ f * * Jg 2 ] 

< m <n> m at *s , c$nm&mm^xnM£th%^k&¥rmk-tz>m#m ±jr * ^ ^ y * 

[ f S * 3 ] 

* m » fig # , MOCVD&, ^^y?y^^tt*fctt*#jft*:afflLr5llSStL*r 
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[ « * 3S 4 ] 

I M * * 5 ] 

«<o*ffi©»jg#ffi|:: < fc!JJg|#£*xfcfc©-Cfc0, ffi « flc # , CSD & (c J; If £nfc 
, ^ n ^ * # h mmghmfe 5 , llfiKxtPb^La, (Zr y Ti,_ y ) O a ( * t > 0 =S x < 1 

, osysi) x*m£Hz> (7>-^>-^*) ^ * > m v> iv =1 =. a m&fr <b m j# $ tbfc je 

[ II * iS 6 ] 

» si * > ? i- *s ^ r , ^ n m * -y > f & t u m m *s x *>* ± u m m « «f $ fc m 
i m * m 7 ] 

it * ii 6_te « o $ ik * -> * ic *5 r , r^mmn J:lf±^mmA^ fS*JS 2_* H 
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/c|il«f*:-Cfo5c:i^#mi-r^«)!I^-t^^v-^ 0 

[ it * m s ] 
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ft ^ y K o 
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[ ffiE CO ^ ] 
[ 0 0 0 6 ] 
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e a * it ^ ^ p ^ ^ * -r h 3« *s h b b m m. & m l_, ^iE^Mi hi a w is ^ . %%m±2> 

b b b -c fc 5 L T ^ fc f; ^: jc ^ 3. 930— 3. 999 A X' h -5 ^ a 7 \X jj -j v & ^ 3^ -c fc /< 

n>9 L '>^m@lcM-t-5 ! bc0T*fc5 o 
If til 3 ] 

ItiIE*f*iS@^J 000 7 
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